Functional status and relationships of melanocortin 1 receptor signaling to the cAMP and extracellular signal-regulated protein kinases 1 and 2 pathways in human melanoma cells.
Melanocortin 1 receptor (MC1R), a major determinant of skin phototype frequently mutated in melanoma, is a Gs protein-coupled receptor that regulates pigment production in melanocytes. MC1R stimulation activates cAMP synthesis and the extracellular signal-regulated (ERK) ERK1 and ERK2. In human melanocytes, ERK activation by MC1R relies on cAMP-independent transactivation of the c-KIT receptor. Thus MC1R functional coupling to the cAMP and ERK pathways may involve different structural requirements giving raise to biased effects of skin cancer-associated mutations. We evaluated the impact of MC1R mutations on ERK activation, cAMP production and agonist binding. We found that MC1R mutations impair cAMP production much more often than ERK activation, suggesting less stringent requirements for functional coupling to the ERK pathway. We examined the crosstalk of the cAMP and ERK pathways in HBL human melanoma cells (wild-type for MC1R, NRAS and BRAF). ERK activation by constitutively active upstream effectors or pharmacological inhibition had little effect on MC1R-stimulated cAMP synthesis. High cAMP levels were compatible with normal ERK activation but, surprisingly, the adenylyl cyclase activator forskolin abolished ERK activation by MC1R, most likely by a cAMP-independent mechanism. These results indicate little crosstalk of the cAMP and ERK pathways in HBL melanoma cells. Finally, we studied cAMP accumulation in a panel of 22 human melanoma cell lines stimulated with MC1R agonists or forskolin. cAMP synthesis was often inhibited, even in cells wild-type for MC1R and NRAS. Therefore, the cAMP pathway is more frequently impaired in melanoma than could be predicted by the MC1R or NRAS genotype.